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INTRODUCTION
This report is one of 38 brief interpretive summaries of data assembled as part of

a statewide, multi-year study conducted by the Montana Department of Environmental

Quality (MT DEQ). Each report discusses information generated from a single benthic

invertebrate sample collection and habitat evaluation at a fixed station established on a

gauged river or high-order tributary. The present treatise focuses on the aquatic

community sampled on the Jefferson River near Three Forks, Montana on July 12, 2001.

The sample site was located by GPS reading at 45° 53' 41 " N, 111 35' 56" W, lying

within the Montana Valley and Foothill Prairie Ecoregion (Woods et al. 1998). The

sample was collected by personnel ofMT DEQ. Sampling effort consisted of either a

composite of four Hess samples, or a one-minute kicknet collection (Bukantis 1998).

Habitat parameters were evaluated using the MT DEQ Macroinvertebrate Habitat

Assessment Field Form for streams with riffle/run prevalence. Invertebrate samples were

processed and animals identified by Rhithron Associates, Inc. Analysis of invertebrate

assemblages was accomplished by applying the revised method (Bollman 1998) for

streams of Western Montana's ecoregions. The method uses a multimetric battery to

evaluate disturbance to biotic integrity.

The revised bioassessment metric battery and its scoring criteria have not been

evaluated for application to higher-order streams and rivers; to date, no bioassessment

method has been contrived for these waterways in Montana. Thus, the method used here

is likely to have limitations in its applicability to the sites in this study. For example, 24

of the riverine or high-order waterways sampled for the fixed station study were located

within Western Montana ecoregions and were sampled between July 23 and August 25,

2001 . Mean water temperature for these sites at the time of sampling was 19.8°C (median

= 19.4°). Temperatures ranged from 15.5°C (Kootenai River near Libby) to 25.3°C

(Jefferson River near Three Forks). Ninety-eight sites from Western Montana were used

to assemble the revised metric battery and to test it for sensitivity in detecting

impairment, to establish scoring criteria, and to improve robustness of bioassessment.

These 98 sites were mainly second and third order streams; the sampling season roughly

corresponded to that of the fixed-station study. Mean water temperature for these sites at

the time of sampling was 15°C (median = 14°C). Natural variations in benthic community

composition and structure along longitudinal and thermal gradients are well known

phenomena. Thus, scores and classifications were established for much smaller systems

with significantly lower water temperatures; impairment classifications and use support

designations in this study must be interpreted with care. Results from the application of

other metric batteries may be found in the Appendix.

RESULTS AND DISCUSSION
Table 1 itemizes the nine evaluated habitat parameters and shows the assigned

scores for each, as well as the integrated score and condition category.

Overall habitat conditions scored marginally at this site on the Jetferson River.

Instream habitats were perceived to be limited by substrate embeddedness and tine

sediment deposition. Riffle development was judged sub-optimal. Channel alteration was

observed to affect the right side of the river; channel morphology was appraised as

marginal.



Streambanks were unstable on the right bank, and only moderately stable on the

left. Associated with bank instability was extensive disruption of vegetative protection,

especially on the right bank. The riparian zone width was judged marginal.

Flow conditions were perceived to be sub-optimal.

Table 1. Stream and riparian habitat assessment for a fixed station on the Jefferson River.

July 2001.

Max. possible

score



While the biotic index value (4.81) was higher than expected for a stream in this

region, the mayfly taxa richness (7) was within expectations. The mayfly fauna, however,

included several taxa tolerant of warm water conditions, such as Hexagenia limbata, and

Theorytnodes minutus. These findings suggest that the benthic assemblage may have

been limited by warm water temperatures. The measured water temperature at the time of

sampling was 25.3°C, the highest recording of any riverine site in Western Montana

visited for the fixed stations study.

The presence of thirteen "dinger" taxa and 7 caddisfly taxa suggest that hard

substrates unimpaired by fine sediment deposition were available for colonization

However, the presence of some fine sediment was indicated by the presence of the

burrowing mayfly Hexagenia limbata. Seven percent of the animals present in the sample

were in taxa preferring fine sediment habitats The stonefly fauna was limited to 2 taxa,

and stonefly abundance was low. Low stonefly richness and abundance may be

associated with disruption of reach-scale habitat features such as channel integrity,

streambank stability, or riparian zone function. Abundant Hydroptila sp. suggests that

filamentous algae may have been abundant as well

All expected functional components of a healthy riverine benthic assemblage

were represented in the sample, though scrapers seemed to be in short supply.

CONCLUSIONS

• Warm water temperature characterized this site on the Jefferson River and shaped

the composition of the benthic assemblage.

• Fine sediments and filamentous algae were likely abundant at the site, evidenced

by the taxonomic components of the fauna.

• The bioassessment method employed appears to have assigned an appropriate

impairment classification to the site, but the bioassessment score may under-

estimate the quality of the fauna to some extent In particular, the proportion of

filter-feeders seems appropriate for a riverine environment, and the contribution

of tolerant taxa is only moderately elevated over expectations.
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APPENDIX

Taxonomic data and summaries

Jefferson River

July 2001
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